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ABSTRACT ; 



PROBLEM TO BE SOLVED: To provide a semiconductor wafer and a 
manufacturing 

method therefor, with which As materials of harmful materials are not 
used, or 

even if using them, the quantity to be used is reduced as little as 
possible 

and a compound semiconductor film of satisfactory crystallinity is 
epitaxially 

grown on a silicon crystal wafer, while reducing lattice defects. 

SOLUTION: In the semiconductor wafer 1, with which a compound 
crystal layer 

4 is formed on the silicon crystal wafer 2, and the manufacturing 
method 

therefor, an SiGe crystal layer 3 is formed on the surface of the 

silicon 

crystal wafer 2, the surface side of the SiGe crystal layer 3 is made 
porous, 

and the compound crystal layer 4 is formed on the surface of the 
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porous SiGe 

crystal layer. 

COPYRIGHT: (C)2002,JPO 



10/17/2006, EAST Version: 2.1.0.14 



mB*mmf ( j p) <i2> & |g 4# |^ & ^ (a) 



4#|g2002-2ge261 
(P2002-299261A) 



HOIL 21/205 
C3 0B 29/40 
HOIS 5/323 


502 


HOIL 21/205 4G0 7 7 
C3 0B 29/40 50 2H 5F045 
HOIS 5/323 5 F0 7 3 




4«20Ol-lO13S7(P20Ol-lO13S7) 


(71)(ttBA. 000190149 










¥A13^ 3 ^aOB (2001. 3. 30) 














ssm«t<iMrs2Tsi3#i# muf^ 












(7^fCmA. 10010Z532 












AtlBlcte< 



(54) BMio«ft] ^memKfPtvmmm 



«2«^iilJit:S iGeteS«3*qgj£3ft. as iG 

m. 



^8 
'2 



(2) 



!^2 00 2-2 9 9261 
2 



1 



li±fcS i Ge|SSfl*<Jgj$$it. i Ge|SSl<7) f <. tJ^tJfi^T^SJSfittSJJGaAslltSac^ttS 

aiSll*«^HfL®fl:LTtJ 0 . StiHFL® S i G e tSigiacO Ji6 ^'■^SS. I n PJii|SatCM-?T»i 3 A 

j£LJt^f<^<':«8JS**'C*oT. v-y^ylSfBa [00041 c:<oid^:RSi&»ili^S/i»t. v-ya 

«<a^H±tS i G etefiS^mS-fr. i G e|g y^SSSJbt: I n P^rf <?!)ft:^iBj^«sieaSi&x 

S i Gefe^C. ^fcS^ra^SfOieJ-lHieUi y3>'ffiR±fc:l nP^GaAs^<^^^«s*Sfi 

[il*«5) l?Ei^'J3>ISfia«i:LTSOlSet ftfc LT, ^TtS^g^ffllS^ (OT. MOVPEi:© 

laSf^ei «rSSiGe«sai2r»^Smt, fi [OOOSJ @2i=. i<?5j:3=5ri^i;ny|g^KJifc 

Jg)«:fSCti&!|tafrsil^3;!>^li^6<Dir^^ 30 L*»L. i<oidfc:xt::?df5^^;l^fc:j:-,T>''J3 

<x*»l«tMl<0iNf««R<^«8i*ffi. >««SfiLht:fl:^*gai4*jfiS$*fc«^, j«« 

[0001] m4isRm^-t&.titz.ii.m'^ifi5. A3 

at^fl6tCBW««,<0'CftO. S4»»C»U<tt^NW|cW- GaAsl&lS^$«&»^. Si tCttz-CGaAs*^ 

xmff^mmmk Lx^^tmt^ m.im4 i^^i^. it^^^A rttrcBW 

[00021 ■rsc:f:-c*sssM;?iS-«^rc&s*j, m;^*«jrl 

i83»y^>f:i--H*sv^i^-ir-r-f ;r-K^<r«ieT^'« [ 0 0 0 6 1 c:<oj: d«fRiaucjrrsi«ftk lt. i^y 

tUi^mtmxt>i>.mizU'-^-:fr>(:f-mm 0VPE&^:i:fe:J:oT«:SiaS?:3ga®fc:^»tSit 

mj':^-fi^<0»3l6«i: ^a^WN'-f X G a A s <^)»^^i&«^rr & it«XDG a A s J: 0 

f:#acfiSBfl:tt^«^fc:|Sl»tr:*at:«jH!i:S*iTV^ 5l|-<oA^7yJi. GaAs«ttl<»«i^tt<J5fi3Stt 

S:a<-r&>t«X0GaAsJ:>3^SlgZ<^A*y7r«. 

[00031 HRt. -fb^ilU^ftfeaSlgil. «E# GaAs»SttJi<OJi«CJg|jWS*ffi. ^yt^llTl 0- 

lfflSfF'C}»l^±f-3^'7;PX=^-ffit:J:-»T-t<o*IS 2 290 34^fc:»^»iiSJ:ot:. y'Jaytt^RJi 
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^tefiJiOitGaAs. I nP^imm-&:^m^ifi [0012] ClcOidt:. Sife:lt'<-CGaAs^In 

t^^^lT^fc. C:iL^,<OJ:dt:GaAsJ:0^:SAv P (WF!^: 5. 8 6 9A) OiS^^fciOiffWlS 

7rM^lSjS1-*C:i:^. *Aij^U3y*S^Soaiig ^^S-^-TSGe (iS^^: 5. 6 57 A) ^#tf 

Jr^aS^bL. -ew^V^S iJi$-m-rS:trffil4. <S S i Ge*gfal*«. i^'J3yifefifflgtfl:^^^<7) 

[00 07] *«'h$<isatt<osv>^^«^fiji*ggis$ii>t4s«* 

r*4 Asii^[W*ircfc&. Ufc!fii«-5T. 19^?^ [00131 z<m. m^^tsmaifi. i nPi&ft 

fl^i?>GaAs*«ttSi:-rS^*»S<0«^T* mT$>tZkmtL\,^ (mm2) . CKOidt. * 

I nPi&SSttlii:^&T>N'>f:^fc:*oTUGaAsJffl m^fSM^^^imSiimm-h^ikifir^t, 

v^/iA^7rlSfiMBU^:v>c:f:3t(*m^ii:{4sd4-C [0014] *fffiBfcJ:iitr. vUnytSS^ 

[00081 43t. GaAsS:>N'>y7r«tLTmL 20 -sT. y'J rj^fe^SioafflJitCS i Gefefil£» 

!^fc:GaAs^N*y7T®o±fc:i n p»gttS^m 5c:i:^#afc-f &^«««<o»Jt^rffi*«ii«$*t& 

i-S^^tCtt. G a A s i: I n PO^OtS^^tff (Il*li3 ) . 

fflLGaAsA.y7rS3&»/i»IEfiD**^L'*5^<=3rS. [00 15] iKDXdiZ. i^U a^tlfc^TiSttSi: t 

S^fctHarC*'). GaAsS. I nPrnkCOWF jft^^T&S i GetSiafl^S/'J n^-tefl^cTj^jiLh 

=f®4-HHciiif»s*i-f. ;iiit>(omtsmim^-t t^mm-i^Lttzi-yx. z^^j^yt^^t^^mi^sh 

10 0 0 9] ^(>tz^miL{t^1im^i:0M'th!&<r> 30 iSJl^^SflrtiClfcfcioT. S ifflRtfls^ifijJg 

m< . Zffytiit). -ffc^ilijJgMiR-ofeUtSitc^rD . Wi [ o o 1 6 1 ISEs^'J nyJSi^fiLttJBjS 

;itii^f>'>t:, 1 HlJaJJt -ecO^KS l G e ISaJg<^HS-^J?l;© 

[00101 ^mii±MSsm^izfs;^x^^tuiii>ff> ^t^itrnt lv> (ii!S5«4 ) . 

T*"). *«>B«)B«14. ««!»ffr*5Astm*« [00171 ioidt. nvtSS^ISJifcrS i G 

ffl-r*c:i:^r< . i>h\^i.mmthtLX'i>^m^j:m em^trmfULt:^. msmmat=Mvxm. • is 

iJ^^r<t. vy3y*g^«Lhfc1§?XK*«i!'=0:<ea 40 fl:JSI^*S!rrc:t(cJ:oT. S i Ge|SSJi«ti<OGe 

loom m'^K-ThntPT^t. 

imi^mtthtiibm&i ±Mmt:mmtttnf> [ooisi :im. tmi^v^ym^&ti 

is.mm±tzs i Getea;i*qgj$$fi. i gcm -flmstcj: *)f^izWLmi;>hJ:iG em^f^. im 

^(omm^^iMittxii*). gi^3issiGeig soim&('>m/a^mimzxr>ximt&zbii^ 

IS^(0maiZlt^9MSMim&^tLX^h hffrCht htli <! 2: (C J: -7T S i G e maz^^tl^ G e 
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(0 0 191 $<c>t: mESiGeteSSSrJBBg-tSm ^ok-Ti. GeJdS i O2 K+^tSStLtir^ 

mBi^V3ym^(S.<r>mii^Milcth;:tifi (OV. s i 02 l^biiW^SUzm^th. ^ffMSk. s 
ff*U^ (li!*«6) . iGeJi(t»<OGeiig3m<=5r*. 8lfl«$-JB«Lfc 

[00201 ^oidti^'Jayjg^t^iOaHfc^ 7>yB?Jg?8P5E-fc'fe:J: O^^JfUl-rSfc S i O2 K 

tsiG eisummFF^omzx tm^^mtti 5 . cicoeitmas i g e *Sb^b1*<^g e wmm< ^ 

fcft. &<^>*»t«>Ge<OffljSJtjWS<«^^<^&V^ SiktCi-aT, S i GeOD«?^R*«GaAs-^I n 

[00211 ^Jt. HsSfll^ttlSaiikL-C. InPig ^4J:0)R'5-^<=SrS. 

Sliif Sif:**T:^* (i!*S7) . Z<DXd(Z^ * 10 [00271 i£>t. 19iEllfl: • RftJS^jfelgJi^ftig 

i!IJi:rS::k3{)«-e§S. »j3>1gASlStU-CSOI (S i l i con On 

[00221 &rf. <c>t:iNBlfc:iiW insulator) k1fi«t Lv\ ^1 

[0 0 2 31 *l6ii8«^4. S i*Sai:lir£3-5Mfl: fcGeS^itifSSO ISS<oaa«i»ifeftlS(Cj6/att 

^*tSia«l&?^Bllli&lia»rf itmtr-^v^TimieE rta5fcJlKlkt=Srv>c: s i GeJiJdj^a^K:^ 

Li't:. •5-<0*g*. Ge|Sfi<0l9^^fc&»5. 657Ai: ^tlhtilh. ^^fcrGeSS^^Sifcj&^T^S. 
GaAsMfc:*:§<. U*»tSii:Gelie«<Offl«^ [00281 ^3t. S i GeteSa^Jg^SmifcS^U 

^»it^««o«?^jaftt:j: 9i£vvis?^^*qrr« s i v\ i^\)ayt^s^<rmm{zmmtt s i Ge 

Ge>^'v5-7rJi$•^fcmT^SsI^:fc:«BU «lt SOGe<^fflj£lfam<^rntf^rSJifc\ IS^^tO® 

[00241 -Wrij^, i^Uavl&BaaRO^IiifcS i «^Hfc:^?L«Ji*»Jft^5ii:t:J:»)5^y3ytSf^ 

GemSMi&^^'^m. mES i Geteai<?)^ Sk S i GeifeHliBcOffi^^tOlltJ:^^;^^^-]^?^ 

ii^^itL. msa^ms i Geeaa^t^^ 5>!:t*«-e#. Ge(oawut*^<^&?^<^^v^s 

teASi&jSfi$-e-6c:i:fc:J:»), SifcJt^TGaAs i Ge«Sfi«S^^jfcg3-fr&c:f:*i"C#6. -e^yttoigfl: 

^i^h^KthZbii^^i, ZZT. SlGelSa Gemtt^a<-rSC:i:*«-e^i. 
S+<OGe<oajicH^^xi:-rSi:, -«fc:Sii 30 [00291 

Gex fci^SA*. *^-C14«^l.TS i Ge bB lfmrmit<mm} *fl«flfcOV>T. Hiii*fflV^T» 

[00251 ^fc. SiGe«aJgl&^?LaflrfS^:i: [0 03 01 *-f. >'y3:^i^««2<0SteK;S iG 

fcoT . as i G em^<7mmamm^i^9mt: e ts,^ 3 s- cvDm^zx 'yx&m^i> . i^;y>?.j4 

• PSffl. *:feJiJiESat:a«<^>aS5&TlfSltim kfcioTUy, ;Ka>^i&H-rtT*»av%. s i G 

atff 5 y U 3 >'teas«i: fl:^!B^ffi«i: c^^Mffi e colS^^li S i t G e ^fflmtt J: oT:«P&Stl. 

-Q%h, ^mSk^ maxya>tgiPi^«Lhfc:«S^^E3« =4^0. GaAs^l nP<7)i^^t:ifir:J<. l*»U 

mcfh:Lb-ifix%h. m<m'^im\QOKmsL\mhty.hii}t)^ Ge/si 

[00 2 61 was iGeSS^»*L:ta. g *«0. 2—0. 5«®HT^$*&fiO*«^a-C*S. 

S 1 G eJifcJtLTSfl: ■ m/KSS^iitttb S l Ge [00311 iO^. Wati^y 3>'»^«2<0^H 

*6fil+<r)Gelfc*i^^<-r&C:i:*tr^S. llflitJ: *|J?LSfl:LTfc<<^3ifSieF*U^. ClWcioT. 

OS i Ge^4'<OGeiag*«^<^r&atb«iK<^)J:5K: iPtftGeffl^O^V^S i Ge»^?rjg*$*5i 

iiHH$:h.S. ife-r. ifefktcio-CS i Ge^*q8Hb$ kA^T^S. S i Ge|6ail<^>l&^^«fl:^1«»^«c 

s i 02 mmL^ix^ s i G^mewm-hif <^>«^^«ei>ti*WL. ^«^rt<^»T^* 
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tC«?«^3WR0^<=Sr6. miSSHt-Wnm MOVPE aHi-jT. TMGa (hy^f-yk;^^^ 
l^$^«IOiiLffV\ ■e<0|gjRft:j5tTGej«K-&iS< A) t As Ha ■Srlg?t;irxfc UT. 9 0 OX:Ti^HS 



[00321 SiGe|aff*l8«IWKa*fflV>T [0 0 38 ] USSMl HtJJtSS i Ge«So^HJi+«Ge 

mS^S. VSWamatittli. HFtr;l/3- <'»ffl^2rai^L;^:i:C>E>0. 2 5'C*r>fc. G 

;H : liOa^jft+fc^JrSL. 0mA/cm2 a As:SttS*«lKe?gS$-KOH<^il« ( 4 5 QiCS 

Wfipm.ff>b^ii^'kimti^'»ifi. nmnrnziism lo fct^^. itsswuciSGaAsssttjg+oiRffiafe 

^S. t:ifc^T*«>l/10SjaPi:iS4»-5yt:. 

[0 0 3 31 ^^fl:LfcsiGeigfii3(^ [00391 {mm2)mmitmtxoiz^m.m 

H±tCMOVPEa*fcttMBE^ifflV^r. GaAs S'f NSt*ffi*fi[ ( 1 0 0 ) <0S i "^xWNaffl 

I n pm(r>{t^imsi<'wtm4 iimrh . ^ ics i g e isiuaiiBfRL. ms i g e^sja^mm 

^zM<'^i>3mmmzx*}. mi(o^^yyrm. m2 tass^ffoyt. «v^t. movpe atcj: 

<?V^'y7r«. 85ttai:V^d«JC«lfiUTfcm\ r>T. TMI n < MJ^f-zMyy-^^) fcPHa i&K 

[0 0 341 JjUKO^ffifciO. SifcJt'^TGaAs ^XbtX. 900t:T^®S i Ge^MCI nP 

■rv^SiGelgfiS*A>7r«tL-CJg|&rSifc*« 20 [00401 (Jtl!f0|2 ) HMsMl i:|^tJ: dfc. ttS 

•e§ , tti. ^(^^(o^miazx oaBmeaftut: 6>f yi-^ Nmvm^&. ( i o o > i 

R&&*^=5:<. *gae<oiv%GaAsJ)Sv^il nP^ yt. HFtr/Pn-^H : l<OS^}K«ffc:a«^iiU 

it-MmSMt:x.}f^^i^^iumR^^iZ.bifiXt 3e*JS»t^r#fe 1 OmA/cmz oSSifr i O^HSBK 

[0 0 3 51 MOVPE mtZii-oX^ TM I n ( M;;<f-;M ^i^' 

[SUSWl filT. ll»0iai^il3RM**L-C*l6BBS-J; fc PHa *lgfi;y>?.l: LT. 9 0 OX^X^ms 

<^T«^V\ [00411 mtm2 tCfcttS S i G etea)l*i^G e 

(UttWDSge-fyf-. Na-CiiS*ffi{100)cO 30 <^)ffllfilt^ai^tfci:C:<?>0. 26-C*ofc. I 

:«rai: txii. Ty=f:-T*m&t7Bmibmmm.(o iiLMm2izxh I n pattJi4'<o«<a«sk:jfc^ 

BI^I^LT. *a S6«*ffofc. SiGe|gfifl<D [00421 (IUSM3) SatWlfc^fcidfc, »g 

Jg^fcttC VDS|g-&fflV^fc. Bm;<f:* f: LT S i H4 6 >f ^-f-. NS-CTOSrffi ( 1 0 0 ) tfDS i ^Tx-^n^ 

tGeH4 $^fflV\ NSK-ni/h;<rxi:tTPH3;<f fcS i Ge*SaBJr»lSt:t. |gfl:lia!l^4' 1 

X^RJBfr'rttttl&Lfc. 7 0X:/^<0#iaaErC80 OOOiCTll^WlSfeJBSlfcriOSiGe^iB^lKtL 

0 x:txn&u m ^^xi>ms.(owm<r>pms i fc. ^(rymsRuiFTmen^t. wtm^f^t, 

-Gea^^$-jgj«Lfc. ixtsiiiMi tmmmxs i Ge 
[00361 »ct:jgj«s*ut s i Gemsi:mmt{t& 40 ^ffl^igffi^L-c^TL^^fcuta, mo tim<omi 

jK4i(CiaK^3U. al&i&gltgtt^^l 0mA/cm2 [0043] |ltt0|3C«(t$S iGetyUBtfx^Ge 

<0€b£*.1 0^e£L:t. l©«gfl5RTm. *«t - SlSi «fflj«lfci&a^Ufci: ^;?>0. 4 8T*-^fe. i^. I 

^ff-oJt. SV^T. MOVPEfttJ:oT. TMGa n P|Sia«*«Cfl[ffiSt:IUSM 1 tRKtaSLfct 

( hy^^;k;!ry»>A) tAsHa immUfy^kLX. Zh. JtlMH|2fc:J:6 I nPSttJi+WlKfiafatJt^ 

9 0 0X:T|J?L®SiGeailiitGaAsi&*«>5S^'n T^l/l 5Sei:fiA»o/t. 

. [ 0 0 4 4 1 ^riJ. *f8BH{i^ ±^^l«fe}gJSt:|iBS$*i 

[00371 (lt«0!l)llit0!lfcHtJ:5fc. ttS St><^-Cli^:V\ JJBHieBSJi. 0e^-Ci>'3. *5K8 

6 >f Na-cwsrffl {\oQ)ff)z^ y 3>'«tsfi'> <^)i^iFii3t«a!iit:iBasti;waas«^ 



i ^ffltG a A s 5 5 ^ n>^g$-fr<: . 
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ktTInP. GsiAsi:ffmtt:1f. GaP. GaA 
[0046] 

mmizs i J; o^^c^v^^s-^rtss i Geisa 

S2:JS:g3*SC:fcK:J:0. GaAs^InP^<^^ 

s i Gem^^nibthz kx*). mmL^^^ja 
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